. From this point of view, we can obtain for each line-element $(x_{0}^{i}, x_{0^{i}}^{\prime})$ an $n+1$ -dimensional tangent Euclidean space $E_{n+1}(x_{0}^{i}, x_{0^{i}}^{\prime})$ whose indicatrix is a hyperquadric $I_{n}^{*}$ determined by (1.2) [9] , D. Laugwitz [10] and H. Rund [11] reconstructed the foundation of the theory of Finsler space from the stand point that the Finsler space is a point sPace but is not a line-element space, that is to say, the tangent space at each point $(x_{0}^{i})$ in $F_{n+1}$ should be regarded as a Minkowski space with an Indicatrix determined by $F(x, X^{i})=1$ . On account of this fact, in order to establish the theory of Finsler space, it becomes an important problem to study 1) For the sake of convenience, we suppose that the dimension of a Finsler space is $n+1$ , because in the present paper we shall discuss mainly about the theory of transformations in an n-dimensional indicatrix $I_{n}$ .
2) Numbers in brackets refer to the references at the end of the paper.
T. Nagai the properties of Minkowski space. However since the foundation of the theory of Minkowski space depends on the structure of the indicatrix, it is necessary for us to study the properties of indicatrix in Minkowski space. From this point of view, A. Kawaguchi [9] and T. Sumitomo [12] developed the reduction theorems of Finsler space, namely, they gave various conditions by which the Finsler space can be regarded essentially as a Riemannian space and also gave interesting geometrical meanings of them. One of those results showed us that a Lie group of rotations is intransitive on $I_{n}$ and if it is transitive, the Minkowski space $M_{n+1}$ is to be euclidean in essential and then the considered Finsler space $F_{n+1}$ may be regarded as a Riemannian space, where the rotation means a centro-affine transformation in $M_{n+1}$ which leaves invariant the indicatrix
The present author wishes to study more precisely the properties of a Lie group of rotations. As will be shown in \S 3, $I_{n}$ may be regarded as an n-dimensional compact Riemannian space whose metric tensor is naturally induced from the metric of $M_{n+1}$ and it is remarkable that the Riemannian space admits a symmetric covariant tensor of order three. In the present paper we shall study, in an n-dimensional compact Riemannian space $I_{n}$ , the properties of point transformations which are induced on $I_{n}$ by rotations in $M_{n+1}$ .
In \S 2 the fundamental concepts of Minkowski space will be given and we shall give a definition of a rotation in $M_{n+1}$ . \S , and also several characters of Lie group of the transformations will be given at the end of \S 8.
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\S 2.
Preliminaries and definition of rotation in $M_{n+1}$ . Minkowski space $M_{n+1}$ is an $n+1$ -dimensional affine space in which the distance between two points $P=(P^{1}, P^{2}, \cdots, P^{n+1})$ and $Q=(Q^{1}, Q^{2}, \cdots, Q^{n+1})$ be determined by $F(Q-P)$ . In the present paper we put the following assumptions about the function $F(X)\equiv F(X^{1}, X^{2}, \cdots, X^{n+1})$ : [9] , if $G_{r}$ is transitive on the indicatrix it is an affine W-hypersurface and because of our assumptions stated in \S 2, the indicatrix must be a hyper-ellipsoid. Then, the considered Minkowski space is to be euclidean in essential. This is the fundamental conclusion for our following discussions. \S 3. Indicatrix of Minkowski space. For the. convenience of our discussion, following to the study of A. Kawaguchi [9] we shall give some fundamental Properties of Riemannian space $I_{n}$ . As indicatrix $I_{n}$ is an n-dimensional hypersurface in an $n+1$ -dimensional Minkowski space $M_{n+1}$ , we may express the indicatrix $I_{n}$ by $n+1$ equations involving $n$ parameters as
This means that we can regard $I_{n}$ as an n-dimensional manifold with coordinate system $(u^{a})$ . According to (2.9) It is remarkable that, by virtue of (3.3) and (3.4) , $A_{a\beta\gamma}$ is a component of a symmetric tensor in $I_{n}$ and also it satisfies the relation that there exists a symmetric tensor $A_{a\beta\gamma}$ which satisfies the relation (3.8) , and the curvature tensor has the form (3.7).
\S 4.
Infinitesimal rotation on $I_{n}$ . According to the definition given in \S 2, the rotation transforms any point on the indicatrix $I_{n}$ onto the point on the same. Now, we shall seek the condition under which an infinitesimal point transformation $\overline{u}^{\alpha}=u^{\alpha}+\eta^{\alpha}(u)\delta t$ on $I_{n}$ coincides with rotation in $M_{n+1}$ .
In consequence of (2.10) , it follows that a direction of the generating vector $\xi_{j}^{i}X^{j}$ of an infinitesimal rotation ( However, substituting (3.5) and (3.6) , in consequence of (2.10) and (4.2) it is easily seen that $X_{i\alpha\beta}\xi_{j}^{i}X^{j}+X_{i}\xi_{j}^{i}X_{\alpha\beta}^{j}=0$ holds good. Therefore, we can reduce the above expression in the form On the other hand, by means of $g_{\alpha\beta}(u)=g_{ij}(X)X_{a}^{i}X_{\beta}^{j}$ and (3.5), it is easily verified that
In consequence of these relations, we get from (4.4) $\eta_{\alpha;\beta}+\eta_{\beta;\alpha}=2\eta^{\gamma}A_{a\beta\gamma}$ .
Therefore we have Putting $gF^{2}(x^{2}+y^{2}, z)=L(x^{2}+y^{2}, z)$ and if we denote by $g_{\overline{i}\overline{j}}$ the components of fundamental metric tensor in $M_{3}$ , we have
Also, from the definition $A_{\overline{i}\overline{j}\overline{k}}=\frac{1}{2}\frac{\partial g_{\overline{i}\overline{j}}}{\partial x^{\overline{k}}}$ it follows that
Making use of (4.3), (4.4) and (4.5), we can obtain induced components $g_{a\beta}$ and $A_{\alpha\beta\gamma}(\alpha, \beta, \gamma=1,2)$ of $g_{\overline{i}\overline{j}}$ and $A_{\overline{i}\overline{jk}}$ respectively with respect to the reference system (6.3). After direct calculations we find that (6.6) $g_{12}=g_{\overline{i}\overline{j}}X_{1}^{\overline{l}}X_{1}^{\overline{j}}=0,$ $A_{111}=A_{\overline{i}\overline{j}\overline{k}}X_{1}^{\overline{i}}X_{1}^{\overline{j}}X_{1}^{\overline{k}}=0,$ $A_{122}=A_{\overline{i}\overline{j}\overline{k}}X_{1}^{\overline{i}}X_{2}^{\overline{j}}X_{2}^{\overline{k}}=0$ .
As component of a generating vector of one-parameter group with symbol $Xf=yf_{x}-xf_{y}$ is $(y, -x, 0)$ , denoting by $(\eta^{1}, \eta^{2})$ its induced component with respect to the reference system (6.3), it follows that
Therefore, substituting (6.3) into the above relations, we find that $\eta^{\alpha}=-\delta_{1}^{\alpha}$ holds good except at fixed points $P$ and $Q$ . $\eta_{;\beta;r;8}^{\alpha}-\eta_{j}^{\alpha}\beta;\epsilon;r=\eta_{;\lambda}^{\delta}(-\delta_{\beta}^{\lambda}R_{\delta\gamma\epsilon}^{\alpha}+\delta_{\delta}^{\alpha}R_{\beta\gamma e}^{\lambda})$ .
On the other hand, from (7.8) it follows that (7.10) $\eta_{;\beta;\gamma;\epsilon}^{\alpha}-\eta_{;\beta;\epsilon;\gamma}^{a}=\eta^{\delta}(P_{\beta\gamma\delta g}^{a}-P_{\beta 8\delta\gamma}^{\alpha})+\eta_{;\lambda}^{\delta}(Q_{\beta\gamma\delta 8}^{\alpha\lambda}-Q_{\beta 8\delta\gamma}^{\alpha\lambda})$ .
In consequence of (7.9) and (7.10) , the integrability conditions are written in the form (7.11) $\eta^{\delta}(P_{\beta\gamma\delta\in}^{\alpha}-P_{\beta\epsilon\delta\gamma}^{\alpha})+\eta_{;\lambda}^{\delta}(Q_{\beta\gamma\delta 8}^{\alpha\lambda}-Q_{\beta e\delta\gamma}^{\alpha\lambda}+\delta_{\beta}^{\lambda}R_{\delta\gamma\epsilon}^{\alpha}-\delta_{\delta}^{\alpha}R_{\beta\gamma\epsilon}^{\lambda})=0$ .
Making use of (3.8) and the Ricci's identity we find that $A_{\beta\gamma;\delta;8}^{\alpha}-A_{\beta\epsilon;\delta;r}^{\alpha}=A_{\beta\delta;\gamma j^{8}}^{\alpha}-A_{\beta\delta;\epsilon;r}^{\alpha}=-A_{\beta\delta}^{\omega}R_{\omega\gamma\epsilon}^{\alpha}+A_{\omega\delta}^{\alpha}R_{\beta\gamma\epsilon}^{w}+A_{\beta(v}^{a}R_{\delta\gamma\epsilon}^{\omega}$ On the other hand, from the relation $\eta_{v;\lambda}+\eta_{\lambda;\nu}=2\eta^{\sigma}A_{\nu\lambda\sigma}$ , it follows that (7.14)
$\eta_{;\lambda}^{\delta}g^{a\lambda}=-\eta_{;\nu}^{\alpha}g^{\nu\delta}+2\eta^{\sigma}A_{\sigma}^{\alpha\delta}$ Substituting (7.14) into the last term in right hand side of (7.13) , by means of the identity $S_{\alpha\beta\gamma\delta}=-S_{\beta\alpha\gamma\delta}=-S_{a\beta\delta\gamma}$ , we get the relation In consequence of (7.12), (7.13) and (7.15) , the integrability conditions (7.11) can be expressed as follows: Proof. In the following we shall show that (7.16) holds good identically if the relation (3.7) is satisfied. By means of (3.7) and (7.7) it is easily seen that . Accordingly (7.16) can be rewritten as follows: Comparing (7.16') and (7.17 The properties of an infinitesimal rotation on $I_{n}$ , when the transformation coincides with a motion or transformations of other special classes and also the structures of r-parameter groups of infinitesimal rotations on $I_{n}$ will be discussed more precisely in the next Paper.
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